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Introduction
Let us consider the initial-boundary problem for the Davey-Stewartson-II system
of equations:
iut + uxx − uyy = γ|u|
2u+ λuϕx, ϕxx + ϕyy = µ(|u|
2)x, (1)
u(x, y, t)|t=0 = u0(x, y); ∇ϕ→ 0, x
2 + y2 →∞. (2)
The Davey-Stewartson-II system of equations is the two-dimensional generaliza-
tion of the usual nonlinear Schrodinger equation. Systems of the form (1) were first
derived by Davey and Stewartson in the shallow-water limit for the surface waves
in fluid, [1]. Physical applications also include plasma physics and nonlinear optics.
In the above u(x, y, t) is the amplitude of a surface wave packet and ϕ(x, y, t) is
the velocity potential of mean flow interacting with the surface wave. It is worth
mentioning that some of Davey-Stewartson systems of equations are integrable, but
many of them are not integrable. The existence and uniqueness results with respect
to the initial data (in L2, H
1, H2) were recently obtained in the sufficiently wide
classes of generalized solutions, [2]. Our notice is centred on existence of classical so-
lutions of the initial-boundary problem for the more generally Davey-Stewartson-II
system of equations.
The existence and uniqueness theorems
Fourier transform with respect to spatial variables lies in the base of proof of solv-
ability of the initial-boundary problem (1)-(2). By using this traditional approach
to the proof of existence theorems, we may pass from the system of partial differ-
ential equations (1) to a single integral equation in terms of the Fourier transform
uˆ(k,m, t) of u(x, y, t):
uˆ(k,m, t) = uˆ0(k,m)e
i(m2−k2)t − i
∫ t
0
ei(k
2
−m2)(τ−t)L(uˆ(k,m, τ)e2i(k
2
−m2)τ )dτ. (3)
where the operator L is defined by the following formula:
L(uˆ) = γuˆ ⋆ uˆ∗ ⋆ uˆ+ λµuˆ ⋆ [
k2
k2 +m2
(uˆ ⋆ uˆ∗)].
Here the sign ⋆ is a convolution with respect to (k,m).
Theorem 1. Let u0(x, y) ∈ H
p provided p > 1. There exists a positive T > 0
such that ∀t ∈ [0, T ] the initial-boundary problem (1)-(2) has a unique solution
such that: u,∇ϕ ∈ C1([0, T ];Hp).
The basic idea of the proof is now to use a contraction mapping method in a
suitable scale of Banach spaces. In these Banach spaces integral operator from
(3) should be bounded and Lipschitzian. By analogy with [3,4], we introduce the
scale of Banach spaces C([0, T ];Hp) of Fourier transforms uˆ(k,m, t), which are
continuous with respect to (k,m), t ∈ [0, T ] and decreasing at the infinity, with the
following norms:
‖ vˆ(k,m, t) ‖= sup
t∈[0,T ]
‖ (1 + |k|+ |m|)pvˆ(k,m, t) ‖L2 .
1
2In view of nonlinearity of L operator, our Banach space must be an algebra with
respect to the convolution operation. This problem was solved provided p > 1. It
turns out that in this case the convolution is a Lipschitzian operator in Sobolev
space Hp. Then if we choose a suitable T such that the integral operator from (3)
would be contraction, the solvability of the equation (3), and so of the problem
(1)-(2) follows from the Ovsjannikov’s results for the equations in Banach spaces,
[5].
This result is directly applicable to the more general systems of equations in
multidimensions. Namely, we consider the following initial-boundary problem for
the system of partial differential equations:
i∂tu+ ω(−i∂x1, . . . ,−i∂xn)u = g(u, u
∗) + h¯(u, u∗)∇ϕ, Pϕ = ∇f¯(u, u∗), (4)
u(x1, . . . , xn, t)|t=0 = u0(x1, . . . , xn); ∇ϕ→ 0, x
2
1 + · · ·+ x
2
n →∞, (5)
where P is a second-order differential operator with the constant coefficients and
ω(k1, . . . , kn) is a polinom with respect to k1, . . . , kn.
Theorem 2. Let 1) functions f¯ , g, h¯ are analytical with respect to all arguments
such that: f¯(0, 0) = g(0, 0) = h¯(0, 0) = 0; 2) initial function u0(x1, . . . , xn) ∈ H
p
provided p > n/2. There exists a positive T > 0 such that ∀t ∈ [0, T ] the initial-
boundary problem (4)-(5) has a unique solution such that: u,∇ϕ(x1, . . . , xn, t) ∈
C1([0, T ];Hp).
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